A KEVIEW OF THE FOSSIL FLORA OF ALASKA, AVITU 
DESCRIPTIONS OF NEW SPECIES. 



By F. H. Knowlton, 

Assistant Curator of the Department of Fossil Plants, 



I HAVE rec*ently luid occasiou, in studying a. collection of leaves from 
Hereiideeu Bay and interglacial wood from beneath the Muir Claeierj 
to go over all of the literature relating to the fossil flora of Alaska. As 
the literature is soniewliat widely scattered^ a list of all the species of 
fossil plants heretofore reported from Alaska was (;omi3iled as a matter 
of personal interest and convenience. This was used in determining 
the collections above mentioned, but after completing the identifications 
and descriptions of new siiecies detected it was decided to present, in 
connection with them, a complete compilation of the fossil flora. It 
was done also with the hope that it might stimulate further investigation 
of the paleobotany, for from what we know of the distribution of the 
plant-bearing beds, some of which are represented by single examples, 
much must remain to be accomplished. This is furtlier vshown by the 
fact that every (iollection contains a good proportion of new species. 

I have first prepared an historical review of works and papers relating 
to the fossil flora of Alaska, which incidentally shows tlie geographical 
distribution of the plant beds. This is followed by a systematic enu- 
meration of the fossil plants, with descriptions of the new species from 
Herendeen Bay, a table sho\\ing the distribution of the plants in other 
parts of the world, and finally a discussion of the geological age of the 
beds as indicated by the plants. 

HISTORICAL REVIEW. 

One of the first accounts of fossil plants in Alaska is given by Dr. C. 
Grewingk* in his classical history of the Northwest coast of America. 
This, however, is in the main a com])ilation, but the sources from which 
he derived his information are obscure, and I have not been able to find 
them. It is hardly probable that if found they would prove of much 
value. He reports coniferous wood from the islands of Kadiak and Uuga 
and the Alaskan peninsula, and dicotyledons (Ahins) and conifers 

*Beitrag zur Kennt. d. Orograpliischeii ii. Geognostisclien Beschaffenheit d. Nord- 
West Kiiste Amerikas mit Auliegenden Iiiseln. Verliandl. d. Riiss-Kais. Mine- 
ralog. Gesell. St. Petersb. 1848-1849, St. Petersb., 1850, pp.41, 9.S, 97, 124 
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from Tscliupitsk (Cook Inlet) and Uiialaselika. He also 
mentions a fern from Unga wliieh lie supposed to have some resemblanee 
to Nenrojytcris acnilfoUa. It is probably tlie same as Osmnnda Doroach- 
liiana of (bippert, as tliere is no Carboniferous known from Unga. 

A year later, (Irewingk again referred* to fossil ])lants in Alaska, 
esx)eeially to the fossil trunks on Uuga Island, but nothing beyond this 
apiiears to have been noticed.! 

In 18(>1 Cxoppert reported | upon a small collection of fossil plants 
obtained in August, 1859, by Lieut, v. Ooroshin§ from the islands of 
Kadiak (lat. 57^°), IJyak|| (lat. 57J^), Atka^] (lat.52o)jaiid Kootznahoo** 
(lat. 57^*^). The last of these, Kootzuahoo, is iu the vicinity of or is 
a j)art of Admiralty Island, near Sitka. It afforded 2 species of 
dicotyledons and a single conifer. Gbppert enumerated 11 s^iecies, 
from the combined localities, a number of which wiwe new, but did not 
give descriiffions of them. 

In 18GG this same collection was again refeiTcd to by Gox)])ert,tt but, 
unfortunately, the descriptions weie not even then sux)i)Iied, and con- 
se([uently most of the names of new species remain uomhui nuda. 

In December, 18G7, Prof. Oswald Heer, of Zurich, wrote a letter 
relating to Alaskan ])lants to Prof. A. E. Kordeiiskiold, in Stockholm, 
which was [)iiblished iu the following year.|f It was an enumeration of 
the idants brought back by Furuhjelm, and may be considered as an 
outline of IleePs larger work which ax)i)cared iu 18G<). The ])lants are 
arranged accoi*ding to localities and most of the new sx)ecies briefly 
characterized. 

In many resx)ects the most imxmi'taut pax)er on the fossil i^lants of 
Alaska was Heer’s Flora Foss ills Alaskatut^^^ which was x)iiblished in 
1869. It was based, as stated above, ux)on collections brought back by 
Iljalmar Furuhjelm, of Helsingfors, Finland, Avho,as governor of the 

*Heicll)>. Jnhr)). Lit., 1851, ]>, 235. 

tFor the modern designations anti orthography of Alaskan localities I am greatly 
imlehted to Mr. ]Marcos Baker, of the L. S. Geological Survey. 

tUeber d. Tertiarfl. d. Polargegenden : Abhandl, d. Schles. (iesell, f. Vatt^rliiiid- 
Cnlt., 1861, Heft, ii, m)., 201-204. 

This paper is also published under the same title in Melanges Bhysitpie et Ghimi- 
<[UC8 tires du Bulletin tie I’Aead. Imp. ties s<^. tie St. Petersbtmrg. Tome iv% 1860-61, 
St. Petcrsb., 1861, pp., 695-712. 

yriiis name is written Dorosehkiu by GopptU’t, but is an obvious German remlering 
of the Russian Doroshin. 

lIThis is probably frtnn a bay t>f this namt) on the northwest coast of Kadiak, but 
as there are several nnnametl islands in this bay it is possible that it may bo one of 
tliem. 

^This was written Atha by G6j)pert, but Aika is the motlern spelling. 

Given as Jlud^noi by Gdppert, wliieh is one of the earlier of the many renderings 
of the word Kootznahoo. 

tt Abhandl. d. Schles. Gesell. f. Vattudand-C nit. 1865-’06. Breslau, 1867, p. 50. 

U Uttlrag nr ett bvef af Professor Oswaltl Heer rovantle ftissila vexter fran Nord- 
vestra Amerika, insamlade af Bergmastaren Hj. rbirulijelm. Ofversigt af Veteus- 
a])s-Akatl. Fiirhandl. 1868. Xti. 1, ]ip. 63-68. 

Kongl. Svenska Vetenskaps-Akad.Handl. Vol. viii, No. 4, 1869, pp. 1-41, PI. i-x. 
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Eiissian- American pcKSsessions, resided for nearly ten years in Alaska. 
He made, it appears, a very lar^^e collection, most of wiiicli was lost on 
the Mexican coast by the stranding’ of the ship in which they were 
being sent home. The spe(*imens which hnally reached Europe were 
obtained from the island of Knin,* near Sitka, and from the east side 
of Cook Inlet, a j)art coming from English Bay, now better known as 
Port Graham (hit. o9o 21'; long. 151 o 52'), and the rest from near a 
small stream known as the ^Teniltschik (hit. O'). The latter place 
is about 50 miles north of Port Graham. This paper enumerates 56 
species, of which number 19 were then new to science. 

In 1871 Eichwaldt made a re-examination of the plants collected by 
Lieut. V. Doroshin that had first been studied, as above pointed out, by 
Goppert ill 1861. Gdppert, it will be remembered, did not give figures 
or descriptions of these plants in his i)a]>er. These were supplied by 
Eichwald, who also made use of Heer’s FJora Fossilis Alasl'ana in 
working over the collection. He enumerated 9 species, 3 of which were 
newly named, although they had been recognized by Gdppert or Heer. 
Eichwald also gave a list of the species reported from all ])arts of 
Alaska by Heer. 

In 1882, Lesqiiereux published a paper entitled ^‘Contributions to 
the Miocene Flora of Ahiska,"*| which was based upon material brought 
back by Dr. William 11. Dali, then of the U, S. Coast and Geodetic 
Survey. The plants, which according to Lesquereux, were finely pre- 
served, came from Coal Hai bor, ITnga Island; Kachemak Bay, § Cook 
Iidet, and Chignik Bay, Alaskan Peninsula (Lat. 56.^). It enumer- 
ated 21 species of which 7 were regarded as new to science. This 
paper was republished but without the illustrations, in Lesqnereux’s 
^^Cretaceons and Tertiary Floras,” 1883, pp. 257-263. 

In 18S2, Dr. J. S. Newberry also described new species of fossil 
plants from Alaska in his paper entitled ‘GIrief Descrii>tions of Fossil 
Plants, Chiefly Tertiary, from Western North America.” || They were 
collected by Capt. Howard, U. S. Navy, in Cook Inlet, and Admiralty 
Inlet, II and by the U. S. S. S((gi}uucj in the Kootznahoo Archipelngo 
(Lat. 570 .35', long. 134o 19'), the last on February JL8, 1869. The figures 
illustrating these plants were prepared and the plates have been 
engraved and printed since 1871, but have not yet been fornmlly issued. 
They were designed to form the illustrations of a monograph of the 
Hayden Geological Survey for which the text was never supplied. 
A posthumous work, which will embrace them, is being prepared by 

* Written Kuju. by Heer. 

t Geoguostisch-Pabeontoloj; isclu* Henierkiingeu (iber die Hall)iu8el Mau^ischlak 
11 . die Aleutischeii Inseln. St. Petersb., 1871, ]>p. 107-116, Pi. iv. 

tProc. U. S. Nat. Mus., vol. v, 1882 (1883), pp. 443-449, PI. vi-x. 

Often called Chntrachik Bay and so written by Lesqnerenx. 

11 Proc. U. S. Nat. Mns., vol. v, 1882 (1883), pj). 502-.*>[4. 

^ This is presumably an error for Admiralty Island, there being no inlet of this 
name in Alaska. 

Proc. N. M. 94 14 
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FOSSIL FLORA OF ALASKA— KXOWLTOy. 

Dr. Newbeiry’s siioeessur. Dr. Arthur llollirk, of (^^lullll>ia College, 
They lu e (juoted in tlie ])iesent paper as Plates.’^ 

lu 1887, Jj(^S(piereux jmblished a ]>a[ier entitled List of Eecently 
Identified Dossil Plants belonging to the C. S. National Mnseuin, with 
descriptions of several New Specie's.”* This comprised a large ainonnt 
of material that had been aceuninlating in the department of fossil 
plants since the founding of the Smithsonian Institution. Among 
them were a tew species recorded as having bee*n collected in the vicin- 
ity of Sitka, by E. AV. Nelson,! and at Ca}>e Lisbniii by II. D. Woolfe. 
The specimens from the latter place appear to have been a part of the 
collection that was describeil from tin' same locality in the following 
year, they having been accidentally separated. 

In 1888, as stati'd above, Lesqiiermix published! an enumeration of 
plants obtained at Cape Lisburn by IL I). Woolfe. This collection 
included 10 sjiecies of which number oidy one was regarded as new to 
science. 

The last paper dealing with iire-glacial fossils is one by Felix§ in which 
he describes two species of silicified wood. The one obtained by Dr. 
Krause of Bc'rlin on a basiilt mountain south of Dana;lka|| and the other 
from Copper Island, 1] a small island ui the Southwestern ]mrt of the 
Bei’ing Sea. 

Mr. F. II. H(*rrick is the oidy one, so far as I now know, Avho has iden- 
tified any of the interglacial wood. Ilis ])a])er, ‘‘Microscopical Exami- 
nation of wood from the Buried Forest, Muir Iidet Alaska’’ is published 
as Sui)plement in to Harry Fielding Eeid’s paper ‘^Studies of Muir 
Glacier, Alaska.”** iMr. ILwrick identilied the wood submitted to him 
with the tide-land sinin^e (Pivea Sitchensis, Carr.) now living about the 
glacier, 

A number of jiieces of wood from the burietl forest IMuir Glacier, 
obtained in 1892 by Mr. Ib'id, were submitted to me for examination. 
Th(‘ report on them will be published also as an appendix to Mr. Reid’s 
paper, soon to appear in the National Geograiihic 31agazine. The spe- 
cies observed are record(‘d in their proper systematic position in the 
present paper. 

The latest work dealing with fossil llora of Alaska, and this only 
incidentally, is the C. S. Geidogical Purvey correlation paiier on the 

* Proc. II. 8 . Nnt. Mns., Vol. x, 18S7, pp. 21-4(i, ])L i-iv. 

t I am informed by Mr. Nelson that he iiev<n’ visited Sitka and did not bring back 
any fossil plants from Alaska, 'riiis throws doubt on tiie sp(‘ciniens so recorded, 
and their locality, and collect*)!' remains unknown. 1 have odaiued them, however, 
as recorded by Les(piereux. 

jProc. U. S. Nat. Mns., Vol. xi, 1SS8, ])p. ol-o3, PI. xvi, Figs. 1-6; x, Fig. 4. 

^ Zeitschr. <1. 1). geol. (b'sell. A'ol. xxxviii. 1SS6, ])i>. l<S3-48r). 

II Fifty miles north of the h*‘a<l of Lynn canal, in Southwestern Alaska. 

5[Tliis is really extra-liinital, but has been inelinbMl as beingmorc inairly related to 
the Alaskan ])ro\’ince than to any otlnn-. 

* * National Geographic Maga/jm% Vol. iv, 1SP3, ]>p. 75-78, figs. 4, 5. 
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Neocene by Dr. Win. 11. Dali and G. I). Harris.* These authors review 
at length all fossil-bearing horizons in Alaska, and on a map accom- 
panying the Avork have colored ea(*h locality geologically. They speak 
of plant beds in various places. 

Herendeen Bay, the locality affording the specimens that form the 
basis of this pai^er, is on the northern side of the Alaskan Peniinsula 
and forms a branch of Port iUdller (Lat. 40', long. 100<^, 40' i.) 
The plants AA cre collected July 28, 1890, by 31r. Charles II. Toaa nsend, 
resident naturalist of the P. S. Fish Commission Steamer Albatross. 
Mr. ToAvnsend has furnished the folloAving copy of his notes relating 
to their oeeiuTeiice: 

Juhj 1890 . — lu making a tramway to the new coal mine just opened here (Heren- 

deen Bay), one of the slaty cuttings exi)Osed a largo deposit of fossil leaves and ferns, 
about a mile from the beach, at the head of a little valley among the hills and within 
a feAY hundred yards of the mine itself. We \4sited the place tAvice and succeeded 
in getting a considerable quantity of specimens. Coal veins crop out in several 
places in the region of this bay. The first output of the ucav mine is now being used 
in the furnaces of the Alhatroas^ but it is from near the surface and rather slaty. 

Mr. Townsend further adds; 

The country is mountaiuous and treeless, hut covered with bushes and smaller 
vegetation. It is in general Amlcanic aud there are lofty peaks, one of Avhich, Par- 
lofi*, has been seen smoking. 

The material in Avhich the plants are preserved is a fine argillaceous 
saiidwStone, very Avell fitted for retaining the impressions. The vegetable 
remains are in most eases very numerous, even on small fragments of 
matrix. 

SYSTKMATIC KXU:\lEKATIO]Sr OF SPFXTE8. 

alga:. 

CHONDRITES ITEICIFOKAIIS, Lesquereux. 

LEsqrEUEUX, Proc. V. S. Nat. Mus., Vol. xi, 1888, p. 32, PI. xvi, fig. l.f 

Cape Lisburn; H. 1). Woolfe. 

CHONDRITES HEERl, EidiAvald 

Eiciiavald, Geognost.-Pahcoiitolog. Bemcrk. ii. Halluusel Maugischhik und 
Aleutischeu Inseln, St. Petersb. 1871, p. Ill, PI. ia", fig. 1. 

Chomlrites sp. Heer, FI. Foss. Alask., p. 21, PI. x, fig. 5. 

Kachemak Bay; H. Fnruhjelm. 

The specimens at Ileer’s disposal Avere not regarded l)y him as of 
sufficient distinctness to permit of specific determination. He remarks 
that it appears very similar to G. Uasinns of the Swiss Tertiary, and also 
resembles forms in the Trias and especially C. Targionii of the older 
Molasse. Eichwald, hoAvever, had secured better material and took 
the opportunity to confer HeeCs name u])on it. EichwakTs specimens 
were preserved on the same kind of dark carbonaceous shale as Taxo- 

’^Bull. U. S. Gcol. Survey, No. 81, pp. 232-2(58, PI. iii. 

I The lubliogmphical citations refer exclusiA^ely to the ocrurreuce of the A'arioug 
species in Alaska, aud are not to be regarded as indicating tlie synonymy. 
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ilium Tinujornm and lie hence regarded the species as belonging to the 
]\Iio(!ene, suggesting that it may have been a transition form from the 
Cretacemis. 

E(,)inSETACEy?^b 

EQrisinaiM (n.om^j.osi M, i.escj uoi ohtc. ‘ 

]jKS(irKKKi X, I’roc. IT. S. Nat. Mus., Vol. v, 1882 (1882), p. 114; Oet. and Tert. 
FI., ]). 222, PI. XLViii, .2. 

This species was obtained by Dr. Win. H. Dali, but the exact locality 
is not given. As the only localities from which he obtained fossil plants 
were Cook Inlet, Unga Island, and Chugachik Bay, it most probably 
came from one of these. It was also obtained in the Bad Lands of 
Dakota, from which specimens tlu‘ above-mentioned figure was made. 

CALAMTTFS AMBIGIIUS, E i c li w ii Id . 

EiciiWALi), (a‘ognost.-Palaiontolog., Hemerk. ii, Ilalbinael Mangiaclilak and 
AEntiscdien Insoln, St, Peters])., 1871, ]>. 114, PI. iv, fig. 9. 

Xortheasterii coast of Alaska north of Cape Jakliik, and south of a 
small stream of that name; Eichwald. 

This is a small fragiiient only 2 inches long and 1 inch wide, showing 
12 longitudinal ribs. It appears to prove, if it is really a calaniite, the 
liresence of true Carboniferous strata in Alaska, but it is so very frag- 
mentary that I can not but look upon it with question. Goppert, who 
first recognized its nature, also claimed to have observed leaves of 
Sigillaria, but this, too, requires confirmation. 

P^IldCES. 

PE(U)PTEKIS DENTICUl.ATA, ll-oer. 

Eesuckhecx, l*rnr. F. S. Nat. Mtis., V<d. xi, 1888, p. 32. 

Cape Lisburn; II. D. Woolfe. 

PTERJS SITKENSIS, Urvv. 

IIkkii, FI. Foss. Ahisk,, ]». 21,P1. i, fig. 7« ; Eichwali>, (ieognost.-Pnki^ontolog., 
lieinerk. ii. ll;ill)iiist*l Mangisclilak, nud Alentisclicii Iiiselu, St. Petersb., 
1871, 112. 

Island of Ivuiu, near Sitka; 11. Furuhjelm. 

OSMIJNDA DOROSCHKIANA, Gup]icM t. 

GTipPEirr, Abhaadl. d. Schles. Gosell. f. VaterljJiid— Cult., 1861, Pt. n, p. 203; 
Eic nw ALD, Geognost.-PalcPontolog,, Hemerk. ii. Halbinsel Mangischlak, und 
Aleiitischeu Iiiseln, p. 112, PI. iv, figs. 2, 3. 

nsmutida ToreUi, Heek, LESimruErx, Proc. F. S. Nat. Mas., Vol. v, 1882 (ISSS'i, 
]). 444, PI. VI, figs. 3-6. 

Unga Island; Lt. v. Doroshin. Coal Harbor, Unga Island; Dr. Win. 
H. Dali. 

This species was named by Giipiiert (1. c.) but not adequately de- 
scribed. It must, howev(*r, be the same as tiie 0. Torcllij of Lesipie- 
reux, from the same place, since*, both th(‘se authors speak of the numer- 
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ous (letaclied leaflets, oecurring embedded in Imwlders of earbouate of 
iron. Lesqnereux describes it as follows: 

Most of the leaflets are simple, not lobate, oblong, or ovate-lanceolate 
entire or merely crenulate on the borders by the impressions of the 
veins. These leaflets are rarely ])reserved entire; the borders are often 
lacerated; they vary from 3.5 em. to 0 cm. long and 1 — 2.5 cm. broad. 
They evidently represent leaflets from Osmuiida.'’ 

I have ventured to restore Goppert’s name, which until now has 
been a mere nomen nudum ^ for it is almost beyond (piestion the plant 
that he gave the name to. 



ASPIDIUiM OKRSTEDI, Heer. 

Lesquereux, Proc. U. S. Nat. Mus.. Vol. xi, 1888, p. 1^2. 

Gape Lisburn; H. D. Woolfe. 

ASPLENIUM FOEKSTEHI, I) e 1) f y and E 1 1 i ii ^ li a useii. 

Lesqcereux, Proc. U. S. Nat. Mus., Vol. xi. 1888, p. :)2. 

Gape Lisburn; II. D. Woolfe. 

ASPLENIUM DICKSONIANUM, Heer. 

Lesquereux, Proe. U. S. Nat. Mus., Vol. xi, 1888, p. S2. 

Gape Lisburn ; II. D. Woolfe. 



GOKIFER.E. 

PINUS! STAKATSCHINI, Heer. 

Lesquereux, Proc. U. S. Nat. Mas., Vol. xi, 1888, p. S2. 
Gape Lisburn ; H. D. Woolfe. 



PINUS, species. 

Heer, FL Foss. Alask., p. 23, PI. i, lig. II. 

Port Graham ; II. Furuhjelm. 

SEQUOIA LANGSDOKFII, ( B r o ii g ii i a r t) Heer. 

Heer, FL Foss. Alask., p. 23, PI. i, fig. 10. 

Port Graham and ISIeniltschik ; II. Ffirnhjelm. Herendeen Bay; 
Ghas. H. Townsend. 

There are a considerable number of specimens in the collection from 
Herendeen Bay that are referred with little hesitation to this species. 
They are seemingly very well preserved, but when examined closely it 
is found to be difficult to make out the manner of attachment of the 
leaves. They much resemble some of the branchlets of Taxodium dis- 
tichum mioeenum with which they are abundantly associated, but by a 
study of certain exceptionally well-preserved specimens it is found that 
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the leaves are (leenn ent, wliicli elearly separates them from Taxodinm. 
Xo eoiH*s belonging* to conifers were fonml. 

SI:Q1T0IA SPJNOSA, Xowberry. 

Newuerky, Proc. V. S. Xat. Mns., Vol. v, 1882 (18831, p. 504; Plates, PI. liii. 
ligs. 4, 5, hied. 

Cook Inlet, Cai)t. Howard, U. S. Xavy. 

Tliis species is described as follows, by Dr. Xewberry: 

^Hlranclies slender, foliage open, rigid ; leaves narrow, acute (acicular), 
arched upward, appressed or spreading, spirally divergent; staininate 
flowers in slender terminal aments 13 inches long, two lines wide, 
anthers few, under peltate connective scales; cones ovate or subeylin- 
drieal, composed of rliomboidal or square ])eltate scales.’’ 

The manuscript name on the plates above mentioned is S. aciculariSj 
but this is an obvious error. 

TAXOmUM DISTJCHUM MIOCENfAM, lleer. 

Heer, FI. Foss. Alask., p. 21, PI. i, lig. 6; iii, fig. 11c; iv, fig. 5/. c. 

Port (Traham and Xeniltscbik; H. Furnhjelm. Xear Sitka; Lieut, v. 
Doroshin. Herendeen Bay; Ohas. H. Townsend. 

TAXODIUM TlXAJOUr.M, lleer. 

Heer, FI. Foss. Alask., p. 22, PI. i, ligs. 1-5. 

Port Gi ahain; H. Puruhjelm. 

TAXODIUM TIXA.IOKUM, Heer; var. 

Eiciiwald, Geognost.-Pakeontolog. Benierk. ii. Halbinsel JSIaugischlak and 
Aleutiseben Inselu. St. Petersb., 1871, p. 116, PI. iv, fig. 4. 

Port Graham (Englisli Bay) and Xeniltscbik; Lieut. 11. v. Doroshin. 

^‘The needles are 0 lines long, I line broad, and stand 2 lines from 
each other. The thickness of the leaf-bearing twig is liardly 1 line, 
being scarcely the width of the h*aves.” 

This form differs from the typical form, according to Eichwald, by 
the smaller leaves placed at a greater distance from each other and 
by the well deflned midrib. 

OJ.YPTOSTUOHUS EUKOP^US, (Brongniat) Heer. 

Heer, FI. Foss. Alask., p. 22, PI. i, fig. 7 h-f; iir, figs. 10, II. 

Kuin Island, near Sitka; Lieut, v. Doroshin. Xeniltscbik; H. 
Furuhjelm. Herendeen Bay; Ghas. II. Townsend. 

TAXITES OLHIKI, Heer. 

Heer, FI. Foss. Alask., p. 23, PI. i, fig. 8; ii, Tyb. 

Port Graham; II. Furuh.jelm. 
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THriTES (CIIAM.IX'VPAKIS) AI.ASKEXSIS, E o k .| ii c r <■ ii x. 

Li:s«irKKKrx, Prof*. P. S. Nnt. Miis., Vol. v, 1882 (18SI>), ]). 445, ]’I. vi, ligs. 7-9. 

Cf)al Harbor, Tiiga Island; Dr. Win. IT. Dali. 

(;ixK(io Mn/nxEin^Ts, ir<^er. 

Li;s(iUKRKrx, Proc. U. S. Xat. Mns., ^^)l. xi, 1888, ]>. 51, I’l. xvi, fig. 6. 

('apo Lisburn; II. 1). WoolA*. 

(UNKGO ADIANTOIDES, (Piigcr) Iloor. 

LESQUEUErx, l^roe. V. 8. Nat. Mns., Vol. x, 1887, ]>. 55. 

Sitka; E. W. Nelson {?). 

A single small doubtful frngiinuit from llenuidf^en Lay. Collected 
by Olias. II. Townsend. 

PAlKPiA PALMATA, Ho or. 

LESQUERErx, Proc. U. S. Nnt. jMus.. Vol. xi, 1888, ]». 31, PI. xvi, figs, 4, 5. 

Cape Lisburn; IT. J). Woolfe. 

PICEA SITCHENSIS, (^arr. 

Herrick, National Googr. Mag., Vol. iv, 1892, ]>]>. 75-78, tigs. 4, 5. — Kxowlton, 
Notes on the Examination of a Collection <U‘ Interglacial Wood from Muir 
Glacier, Alaska, :\is. 

]\Iuii‘ Glacier; Hnrry I^ielding Leid. 



T8EGA MEPTEN8IANA, Carr. 

Knowl'I'OX, Notes on the Examination of a C%>llection of Interglacial Wood 
from Mnir Glacier, Alaska, .^is. 
jMuir Glacier; Hairy Fi<‘lding* Leid. 

(’rPRE881N()XVLON EKPATICUM, iMercklin. 

Felix, ZeitvSchr. d. 1). geol., Gesell. \'(>1. xxxviii, 1885, p. 484. 

Copper Island, southwestern ]);ii“t of Bering* Sea; Dr. Ivrause. 

PINITE8 PANNoNICrS, (Unger) G o ]) j. e r t 

Goprert, Abhandl. d. Schlcs. (Jesell. 1851, ]>. 203 . — Heer, El. Fos . Alask., p. 23. 

Soutliwestern end of Hng*a Island; Lieut. Doroshin. 

PITYOXYLON IN.EQFAEE, Felix. 

Felix, Zeitsehr. d. 1). geol., Gesell. Vol. xxx\ iii, 1885, j>. 483, Pk xii, fig. 3. 

Basalt Mountain, south of Daiiaaku; Dr. Ivrause. 



( A'OADACE.E. 



ZAiMlTES AEA8KANA, E cs (j ii e re n x . 
Les(^cereux, Proc. IT. S. Nat. Mns,. Vol. xi, 1888, ]>. 32, PI. x, fig. 10. 

Cape Lisburn; H. D. Woolfe. 
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rmx i/AMTI'ES LATII*ENNIS, liter. 

Eksi^uiouki’x, Proe. \\ S. Nat. Mus., \'ol. xi, 1S8S, p. 'M, 1*1. xvi, lij;.s. 2, 3. 

Lisburn; II. 1). Woolfe. 



(JUAMINILK. 

l*llK*Ar»MITES ALASKANA, Heer. 

Heek, El. Eoss. Alask., 24, PI. i, ti^. 12. 

INu t (Ti ahiim ; II. E^urubjelm. 

POACITES TENIJE-STKIATUS, Heer. 

Heeh, EI. Et>ss. Alask., p. 24, 1*1. i, li«^. 14; Eiciiwali>, Geogiiost.-Paleoiitolog. 
Ileiuerk. ii. llalbiiisel Maiigischlak ninl Alentischeii lii8eln. St. Pt^tersl)., 1871, 
p. 114, PI. IV, lig. 7. 

Port (iralumi; II. Furulijebii. llereiuleoii P>ay; ('has. II. Towiiseud. 



('VrLKA('E.F. 



OAKEX SERVATA, Heer. 

Heer, El. Eoss. Alask., p. 24, 1^1. i, figs. 13, 13 c. d. 

Port (xiahaiu; II. rnrnhjeliii. llereudeoii Bay; Chas. H. Townsend. 

CAREX, Leaves of. 

Lesquekeux, Proc. U. S. Nat. Mus., Vol. x, 1887, p. 36. 

Sitka; E. W. Nelson (!). 

It is possible that this may be the (7. servata of Heer, but as it is 
neitlier figured nor desm-ilied I have retained it as probably separate. 

ALISMACEH^:. 

SAGITTARIA PELCHELLA, Heer. 

Heer, FI. Foss. Alask., p. 25, Pl. i. fig. 15. 

Neniltsehik; H. E^uruhjehn. 

SAGITTARIA, spt‘eit^s. 

Lesquereux, Proc. U. S. Nat. Miis., Vol. x, 1887, ]>. 37. 

Sitka; E. VV. Nelson (f). 

IKIDACJE.PL 

IRITES ALASKANA, l^esti u er eu x . 

Le.squereux, Proc., U. S. Nat. Mus., Vol. x, 1887, ]>. 36. 

Ca])e Lisburn; II. I). Woolfe. 

‘‘Leaves thickish, linear-lanceolate, tubnlose at apex, narrowed to 
the base, falcate, jcipii-nerved; median nerve obsolete; lateral nerve 
broad, equal. 

“The leaves are comparatively narrow; the best preserved, appa- 
rently nearly entire, is Id cm. long, 15 cm. broad in the middle; nerves 
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about 1 mm. iu width, uot very prominent, equal, not separated by inter- 
mediate veiulets, very distinct; surfiice smooth, covered by a thin 
pellicle of coaly matter, some fragnients showing the tiibiilosc point 
and base. The median nerve is slightly marked in places.^^ 

^'Comparing these leaves with thos(‘ of cultivated sjiecies of Iris, 
the essential clmracters, thickness of leaves, serration, etc., are the 
same.” — [LESquiEKEiix.] 

SALlOACPlyE. 

POPULUS LATIOR, Al. Uraiiu. 

Hkeii, FI. Foss. Alask,, p. 25, PI, ii, 4. 

Port (rraham; H. Furuhjelm. 

POPULUS GLANDULIFEKA, Al. Hranii. 

IIeeu, FI. Foss. Alask., p. 26, PI. ii, ligs. 1, 2. 

Port (Iraliam; H. P^uruhjelm. 

POPULUS lULSAMOlDES, 0 5p]MM t. 

IlEER, FI. Foss. Alask., p. 26, PI. ii, iig. 3. 

Po2)uhis eximaj Goppert, Tert. H. Schossiiitz, p. 23; Akhandl. Schles., GeselL, 
1861, p. 203. 

Port Graham; II. Furuhjelin. Kiitznahoo near Sitka; Lieut, v. Dor- 
oshin. 

POPULUS ZADDACHJ, Hoor. 

Hker, FI. Foss. Alask., p. 26, PI. ii, fig. 5a. 

Port Graham; H. Furuhjelin. 

POPULUS LEUCOPHYLLA, Unger. 

Heer, FI. Foss, Alask,, p. 26, PI. ii, fig. 6. 

Popalu8 acerifolia, Newby., Later extinct lloras of North America, p. 65. 

Reported by Heer, but no locality given for Alaska. 

POPULUS ARCTIC A, Heer. 

Lesquereux, Proc. U. S. Nat. Mns. Vol. v, 1882 (1883), p. 447, PI. ix, fig. 2. 

Chignik Bay; l)i'. Wm. H. Dali. 

POPULUS RICHARDSONI, Heer. 

Lesquereux, Proc. U, S. Nat. Mns., Vol. v, 1882 (1883), p. 441, PI. ix, fig. 1, 

Chignik Bay; Dr. Wm. H. Dali. 

SALIX VARIANS, Goppert. 

Heer, FL Foss. Alask., p. 27, PI. ii. tig. 8; iii, tigs. 1-.3. 

Salix Wwmertana, Goppert, Tert. tl. v. Schlossnitz, p. 26; Ahhandl. Schles., 
GeselL, 1861, p. 205. 

Port Graham and Neniltschik ; II. Furuhjelm. 

SALIX MACROPHYLLA, Heer. 

Heer, FI, Foss. Alask., p.27, PI. ii, fig. 9. — Eichwald, Geoguost.-Palreontolog. 
Bemerk. ii. Halbinsel Mangischlak imd Aleutischen Inseln. St. Peters!)., 1871, 
p. 113, PI. IV, fig, 5. 

Port Graham; H. Furuhjelni. 
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SALIX LAVATKKl, lleer. 
llKEU, FI. Foss. Alask.. ]), 27, lij^. 10. 

Port (iralmin; H. Fmulijolin. 



SALIX R/EAXA, Hoor. 

LESciUEKETTx, Proc. U. S. Nat. Mils., Vol. \', 18S2 (1888), ]>. 447, PI. viii, <>. 

Cook Iiil(‘t; Dr. Win. H. Dali. 

SALIX INTEGRA, Gopjiert. 

Goppkrt, Abliaiull. Srhles. Gesell., 1801, p. 202; op. cit., 1807, p.50. 

^^^eniltscliik ; Lieut, v. Dorosliin. 

SALIX MINUTA, new s])eoies. 

Plate IX, fI^^ 1. 

Leaf small, nearly circular (11 mm. loii^, 9 mm. wide), slightly heart- 
shaped at base and very slightly pointed at apex; margin entire below, 
with few distant teeth in the upper portion; nervation very obscure, 
consisting of 4-5 pairs of secondaries emerging at a low angle (40^), 
thence curving along the borders. 

This s])ecics is founded u])on the single specimen figured, and it is 
with much hesitation that it is described as new. The leaf appears to 
have been rather thick and hrm as are some of the living species found 
in polar lands. 

It is possible that it may not belong to the genus Salix, but as it 
approaches most closely to some of the forms of polaris Wahlbg.,* 
from the diluvial deposits of Spitzbergen, I have decided to describe 
it under this genus, and wait for future discoveries to prove the truth 
or error of this disposition. As stated above, the nervation is nearly 
obsolete, and all that can be made out of the 4 or 5 pairs of secondaries. 

The leaf is found associated on the same piece of matrix as speci- 
mens of Taxoilinm distich urn miocenum, PaUiiriis ColombijUud Zizijplms 
Tomtsendi. 

Salix minuta was obtained at Herendeen Bay by Mr. Charles H, 
Townsend, of the U. S. Fish (kuiimission Meamer Albatross, Type, No. 
37GL U. S. N. ]\I. 



GUPULIFER.F. 

FAGUS ANTIPOFll, H ee r . 

Herr, FL Foss. Alaak., p. 30, PL v, tig. 4a; vii. tigs. 4-8; viii, tig. 1. 

Port Graham ; IT. Furulijelm. 

*F1. Foss. Arct., Vol. ii, Mioc. FI. ii. Fauna Spitzbergens, p. 90, PI. xvi, figs. 57, 
59/. 
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Five forms may be distinguished according to Heer, embracing F. 
lancifoliaj Heer,* F, prlHtina, Sap.,t and F, emarijinata^ Ileev. 

FAGUS MACROPHYLLA, Unger. 

Heer, r'l. Foss. Alask., p. 31, PI. viii, fig. 2. 

Port Graham,* II. Furuhjelm. 

FAGUS FEROXLE, Unger. 

Heer, FI. Foss. Alask., p. 31, PI. vi, fig. 9. 

Port Graham; H. Furuhjelm. 

FAGUS DEUCALIONIS, Unger. 

Lesquereux, Proc. U. S. Nat. Mus., Vol. v, 1882 (1883), p. 447. 

Kacheiiiak Bay, Cook Inlet; Dr. William H. Dali. 

CASTAXEA UNGERI, II e e r. 

Heer, FI. Foss. Alask., p. 32, PI. vir, figs. 1-3. 

Port Graham; H. Furuhjelin; Keku Island, Indian Archipelago? 

QUERCUS PSEUDOCASTANEA, Gup pert. 

Heer, FI. Foss. Alask., p. 32, PI. vi, figs. 3-5. 

Port Graham; H. Furuhjelm. 

QUERCUS FURUH.JELMI, Heer. 

Heer, FI. Foss. Alask., p. 32, PI. v, fig. 10; vi, figs. 1, 2. 

Port Graham; H. Furuhjelm. 

QUERCUS PANDURATA, Heer. 

Heer, FI. Foss. Alask., p. 33, PI. vi, fig. 6. 

Port Graham; H. Furuhjelm. 

QUERCUS CHAMISSONIS, Heer. 

Heer, FI. Foss. Alask., p. 33, PI. vi, figs. 7, 8. 

Port Graham; H. Furuhjelm. 

QUERCUS DALLII, Lesquereux. 

Lesquereux, Proc. U. S. Nat. Mas., Vol. v, 1882 (1883), p. 446, PI. viii, figs. 
2-5; Cret. and Tert. FI., p. 259. 

Cook Inlet; Dr. William II. Dali. 

CORYLUS MACQUARRTI, (Forbes) Heer. 

Plate IX, fig. 4. 

Heer, FI. Foss. Alask., p. 29, PI. iii, fig. 9, iv, figs. 1-.=^, 8. — EichwalI), Geog- 
nost.-Pabeontolog. Bemerk. ii. Halbinsel Maiigisclilak imd Alentischeu 
Inseln, St. Petersb., 1871, p. 113, PI. iv, fig. 6. 

Port Graham and ISTeniltschik; H. Furuhjelm. Kuiu Island near 

*Heer: Ofversigt af Kongl. Veteuskaps Akad. Forhandl, 1868, p. 64. 
tSaporta: Flore de Manosque; Ann. d. Sci. Nat., 1867, p. 69, PI. va, tigs. 1-3. 
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Sitka; Lient. v. Dorosliiii. Unga Island ; Dr. William IT. Dali. Her- 
endeen Bay; Charles II, Townsend. 

COKVLTS xMAC^TAKKII var. MACKM )PII VLLA, Ileer. 

iIkkk, FI. Ft)ss. Alask., p. 30, m. iv, (>. 7. 

Port (irahani; II. Furnlijelm. 

CAKPINUS (iK’AXDIS, F n e r. 

Heer, FI. Foss. Alask., p.29, PI. ii, fi^. 12.— Lesquereox, Proc. U. 8. Xat. Mus., 
Vol. V, 1882 (1883), p. 446. 

1‘^aclieinak Bay, Cook Inlet; Dr. William II. Dali. l*ort Graham; H. 
Fiiruhjelin. 

ALNl^S KEFEP8TFIXII, ((lopi)eit) Unger. 

Heer, FI. P\)ss. Alask., p. 28, PI. iii, ligs. 7, 8. 

Neiiiltschik; II. Fiirnhjelin. 

ALNIXS KEFEK8TEIX1I, (G6pi»ert); var. 

Heer, FI. Foss. Alask., p. 28, PI. v, fig. 9. 

Port Graham'? II. Fiiruhjelm. 

ALNFS ALA8KAXA, Newberry. 

Newrerry, Proe. U. S. Nat. Miis., Vol. v, 1882 (1883), p..50O; Plates, PI. XLViii, 
fig. 8. 

l^ootznalioo Archipelago, latitude 57^ 85', longitude 134° 19'; IT, S. 
steamer ^aglnawj Feb. 18, 18G9. 

Leaf large, oblong-ovoid, acuminate, rounded or slightly heart- 
shaped at base; nervation crowded, 1C to 18 branches on each side of 
the midrib, margins set with very numerous, small, uniform, acute 
teeth.’’ — [X ewbekry.] 

ALNU8 GKAXDIFOLIA, Newberry. 

Newberry, Proc., U. S. Nat. Miis., Vol. v, 1882 (1883), p. 509. 

Cook Inlet; Capt. Do ward, U. S. Navy. 

^^Leaves 4 or 5 inches iii length by 3 inches in width, ovate; rounded 
or wedge-shaped at the base; blunt-iminted at the summit; margins 
coarsely dentate ; nervation strong, crovYded ; 18 or more parallel 
branches on either side of the midrib, the intervals between these 
crossed by numerous parallel, mostly straight nervules, dividing the 
surface into oblong, quadrangular areoles.” — [N ewberry.] 

ALNU8 CORYLIFOLIA, Los qn even x. 

Lesquereux, Proc. U. S. Nat. ^Mus., Vol v, 1882(1883), p. 446, PI. vu, figs. 1-4; 
('rot. aud Tort. FI., p. 2.58. 

Kacliemak Bay, Cook Inlet; Dr. William II. Dali. 

ALNUS RUBRA, Bongard. 

A branch of this species found protruding from a gravel bank 
beneath an ice-sheet 70 feet in thickm^.ss, on the eastern moraine of 
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the Muir Glacier. Collected by Mis8 K. K. Scidinore, of Washing- 
tOD, I). C. 

BETULA BRISCA, E 1 1 i ii s li a u son. 

Hkek, FI. Fo 8R. Alask.. ]>. 2S, p}. v, tigs. 2-(i. 

Port Graham and Xeiiilts(diik ; II. Funilijelm. 

liETlTLA GHANDIEOLIA, E t t i ii g s li a n s « ii . 

11kei{^ FI. Foss. Alask., ]». IM. \ , tig. S. 

Port Graham; II. Fitrulijelm. 

BETULA ALASKANA, L e. s <] ii o r o u x . 

Le^ukkeux, 1To(*. U. S. Nat. ]Mns., Vol. \ , 18!^2 (1881^), p. llti, lU. vi, tig. 14; 

CT(‘t. and Tert. FI., jn 2,58. 

Cliignik Bay, Alaska Peninsula; Dr. William II. Dali. 

Leaves small, round in outline, rounded or truncate at base, deeply, 
obtusely dentate all around except at the bas(‘, turned back or recurved 
on a short petiole; median nerve distinct, the lateral obsolete; catkins 
short cylindrical, oblong or slightly in Hated in the middle. 

‘‘Except that no glands arc perceivable upon the stems, this species 
agrees in all its characters with Betnln gJandulosa Michx. 1 consider 
it as identical.” — [LESk>UKREUX.] 

31 YKIC AGILE. 



MVinCA BANKSLEFOLIA. Unger, 

Heek, FI. Foss. Ahisk., j>. 28, PI. ii, tig. 11. 

Port Graham; II . Furuhjelm. 

The aftinities of this species, according to Deer, aic witli d/. Cali/or^ 
nica Cham., a species living in California. 

MYRICA (COMPTONIA) CI^SPIDATA, (J.csciii ©reii x) D.iwson. 

Comptonia cuspidaia, LESciUEKErx, Proc. l^. S. Nat. Mus., \5d. \ , 1882 (1883), p. 
445, PI. VI, figs. 10-12; Cret. and Tert. FI, ]>. 2.58. 

Mprica {Comptonla) cuspidaia, liicsqUEREUX Dawsox, Trans. Roy. Soc., Canada, 
1800, p. 80, tig. 0. 

Coal Harbor, Unga Island; Dr. Wm. If. Dali. 

“Leaves long, linear or gradually tapering upwards to a terminal 
narrowly elliptical lobe, pointed or apiculate by the excurrent median 
nerve; pinnately lobed, lobes coriaceous, convex, subalternate, free at 
base, irregularly traiiezoidal or oblique-oblong, inclined upwards, and 
shai‘ply acute or cuspidate ; ]>rimary nerves two, or three in the largest 
lobes, oblique, the upper curving in ascending to the acumen and 
branching outside, the lower parallel and curving along the borders, 
anastomosing with bramdies of the superior ones, generally separated 
by simple secondaiy, short nei ves. 

“Comparable to Comptonia aeniUoha Brongt., and other European 
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Teitiiiry spceics of tliis group, but distinct from all by the large cuspi- 
date lobes turned upwards, etc/’ — [Lesqukueux.] 

MVlvR’A (OOMi’T( )NIA) Plx^^MISSA, LojsqueiMntx sj). 

( omptuniu 2 )r(rmiss<(, LKsi^ui'.KKrx, Pror. P. S. X;it. Miib., Vol. V, 1SS2, ]>. 415, pi. vi, 
lii:. IIP 

Coal Harbor, Unga Island; Dr. AVni. Ho Dali. 

^Hjcaves long, linear in their whole length, d-lO cm. long, 12-15 mm. 
broad; deeidy equally pinnate-lobate; lobes vei y obtuse or half round, 
cut to the middle and slightly decurring in their point of connection, 
the terminal lobes very obtuse; nervation obsolete, substance some- 
what thick but iiot coriaceous. 

^^This sjiecies has its greatest affinity with the living [Mi/riea\ Comp- 
tonia aspJenifoUa Ait.” — [Lesquekeux.] 

MYRICA VINJ )OP>C)NENSIS, ( E 1 1 i n j*- s Ii a ii s e n ) Heer. 

Heer, iq. Foss. Alask, 27, PI. in, tigs. 4, 5. 

Neiultschik; H. Furuhjelm. 



JUGLAKDAOE.E. 

.lUGEANS ACUMINATA, Al. Braun. 

Heer, FI. Foss. Alask., p. 38, PI. ix, tig. 1. 

Port Graham; H. Fnrnhjelm. 

.lUGLANS NIGELLA, Heer. 

Heer, FI. Foss. Alask., p. 38, PI. ix, tigs. 2-4. 

Port Graham; 11. Furnhjelm. 

.niGLANS PICKOIDES, Heer. 

Heer, FI. Foss. Alask., p. 39, PI. ix, lig. 5. 

Port Graham; II. Furuhjelm. 

JUGLANS WOODIAXA, He<>r. 

EES<iUEREUX, Proe. U. S. Nat. Mas., Vol. v, 1882 (1883), p. 41!). 

Chignik Bay; Dr. Wm. II. Dali. 

.FFGEANS TOWNSENDI, new species. 

Plate IX. Fig. 5. 

Leaf thick, evidently coriaceous, oblitpie, margin entire; nervation 
])rominent, consisting of a thick midrib and alternate or subopposite 
secondaries, those on the narrower side of the leaf emerging at a right 
pngle, or even falling below a right angle, those on the other side 
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emerging at an angle of about 20^, all arcliing around to near tlie 
margin along which they curve until Joined to the one next above, the 
union being affected by a series of sini])le loops j uervills prominent, 
approximately at I’igiit angle to the secondaries, except when they 
emerge fi*om the midrib and join the secondary next below, producing 
triangular or quadrangular areas; ultimate nervation obsolete. 

The fragment figured is the only one detected in the collection, and 
although it appears distinct, is hardly sufficient for proper eharaeteriza- 
tion. It appeal’s to differ markedly fiom all of the species of this.genus 
described by Heei’, from Alaska. (See above.) It is most like J, nigella 
Heer, but differs absolutely in having a ]>erfectly entire margin. J. 
acuminata has an entire margin, but differs widely in nervation, while 
the remaining species, J ,i)icr<)i<te.s, differs in having the margin sharply 
serrate. 

The only fossil species with which 1 am at present able to comxiare it 
is J. egrcgia Lx.,^ fi om the auriferous gravels of Galifornia. It mueh 
resembles a segment taken troiii near the base of one of these nearly 
entire leaves of this species. The nervation is practically the same in 
both. The margin of ./. egrcgia has sometimes a few small teeth, but 
there is no indication that such was the case in tlie form under discus- 
sion. 

Herendeen Hay; (diaries H. Townsend. Type, No. 37(J2, I". S. N. M. 

UKTlCA(d^Ah:. 



FICP8 ALA8KAXA, wl)orry. 

Newbkkky, Proc. U. S. Nat. ^Mns. Vol. v, 1882 (1883), p. 512; Plates, PI. Lii, lig. 

1 ; LV. figs. 1, 2. 

Cook Inlet and Admiralty Inlet; Capt. Howard, U. S. Navy. 

“Leaves large, reachingS to 10 inches in length and breadth; trilobed, 
generally iinsymmetrical; lobes pointed, usually obtuse; margins entire 
or locally undulate; nervation strong, conspicuously reticulate; princi- 
pal nerves three, giving oft branches which divide near the margins, 
sometimes connecting in festoons, sometimes eraspedodrome; tertiary 
nervation firming a coarse network of usually oblong meshes filled Avith 
fine polygonal reticulation; upper surface of the leaf smoothe and 
polished, loAver roughened by the reticulation of the nerves.” — [New- 
berry.] 

FICUS MEMHRANAC^EA, Newberry. 

Newhkkkv, Proc. U. S. Nat. Mns., Vol. v, 1882 (1883), p. 512; Plates, Id. Lix, 
fig. 2. 

Cook Iidet; Capt. Howard, U. 8. Navy. 

“Leaves sensile, 4 to 6 inches in length by 24 to 34 in Avidth; ovate, 
abruptly and usually blunt pointed, narroAved to the base, generally 
unsymmetrical, margin entire, nervmtion delicate, open, camptodrome; 

^jMem. Mns. Comp. Zool. Vol. AU., No. 2, p. 30, PI. i\, fig. 12. 
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10 or more branehes given off on either side of the midrib, curving 
upward, and forming a festoon near the margin.” — [Newbkrry.] 

IMjANEIM rXGEKI, f] t t i II ^sli an He II . 

IIkkr, FI. Foss. Ala.sk., ]>. 31, PI. \ , li^. 2. 

J'ort Graham ; H. Furuhjelm. 

FLMFS PLFRINERVIA, lTii<rer. 

Hkeh, FI. Foss. Alask., p. 34, PI. v, Hjj. I. 

PortGraliam; H. Fnrnlijelm. 

UFMFS 80RBIFOL1A, Goppert. 

LK.st^UEKErx, Pro<*. F. 8. Nat. Miis., Vol. v, 1882(1883), ]>. 447, V\. 3; Cret. 

anil FI., p. 260. 

Kaelnnuak Bay, Cook Inlet; Dr. William II. Dali. 



EBENAOE.K. 



] )1( )8PYR( >8 8TFN( )8FPA LA, 1 1 e e r . 

llEKi:, I'l. Foss. Alask., p. 35, PI. liirs. 7, 8. 

Nenilts(diik, II. P^nrulijelm. 

DI()8PYR08 ALASK ANA, S«liiniper. 

J>io8j>ifvos JIasknna, 8eiiiMrER, 'J'raitc d. Pal. Vol. n, ]». 045. 

IHonpyros lanvifoUa, LEsiiUEREUX in Heer, 1^1. l^oss. Alask., ]i. 35, 1^1. in, tig. 12. 

Neniltscliik, 11. Furuhjelm. 

The name given this species by Lesipiereiix is preoeeu]>ied by a liv- 
ing Sjiecies. It has couseipiently been changed by Scliimper to D. 
AJaslana. 

DIOSPYK’OS ANCEPS, 11 e e r . 

IjEXorEHErx, Proc. IT. 8. Nat. Miis., Vol. v, 18S2 (1883), p. 448; PI. x, ligs. 1, 2; 
Cret. ami Tert. FI., p. 261. 

Cook Inlet; Dr. AVilliain 11. Dali. 



OLFACFyF. 

FRAXINUS 11 lORENDEEX ENS18, new spi'cies. 

Plate IX, Fig. 7. 

Leaflet membranaceous (4 cm. long, cm. wide), nearly regularly ellip- 
tical ill outline, rounded, almost truncate at base, rapidly narrowed 
from above the middle to an acuminate apex; margin entire below^ 
sparingly toothed above the middle; midrib strong; secondaries 6-8 
pairs, alternate or subopposite, emerging at an angle of about 40°, 
camptodrome, each one joined to the one next above it by a series of 
regular loops just inside the margin; slemler nerves from the outside 
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of tliese loops enter the te(‘th in the upper part; nervilles mostly percu- 
rent, at right angles to the sec ondaries^ finer nervation obsolete. 

This speeies is re])resented by two fine leaflets, the one figured being 
in some respects the more perfect. Thej^ appear to have been membra- 
naceous or possibly a little firmer. They ai e almost regularly ellijitical 
in outline with a few distinct teeth abov^e the middle. As both lack 
the complete base it is iniixissible to state anything as to the ]ietioleor 
manner of attachment. They are very slightly if at all inequilateral at 
the base. 

This species is undoubtedly closely related to Fraxinus denticiilata^ 
Heer,* from the Miocene of Greenland. Ileer's species differ from this, 
however, in being clearly wedge-shaped at base, in having the margin 
toothed from near the base, and in having the secondaries usually oppo- 
site and at a more acute angle of divergence. It is possible that if there 
were a larger number of specimens of the speeies from Herendeeii Bay 
they might be shown to grade more closely into F. denticulafay but in 
absence of these I have preferred to keep them separate. 

Among living speeies the form under discussion approaches closely 
to some leaflets of F. Onu(H, L., especially the terminal ones. It is also 
somewhat like some of the broader leaflets of F, excelsior., L., from north- 
ern Europe. 

Herendeen Bay; Charles H. Townsend. Type, No. 3763, U. S. N. M. 



ElilGACEA^:. 

ANDROMEDA GKAYANA, Heer 

Hekr, FI. Foss., Alask., ]). 3t, PI. vm, tig. 5. 

Port Graham; H. Furuhjelm. 

VACCINIUM FKIESII, Heer. 

Hekr, FI. Foss. Alask., p. 35, PI. viii, tig. 4. 

Port Graham; H. Furtdijelm. 

VACCINIUM RpynCULATUM, Al. U r a ii u . 

Lesquekeux, Proc. U. S. Nat. Miis., Vol. v, 1882 (1883), ]». 448, PI. \, tigs. 3-5; 
Cret. and Text. FI., p. 261. 

Cook Inlet; Dr. William H. Dali. 

CAPBIFOLIACE.E. 

VIBURNUM NORDENSKIOLDI, lleer. 

Heer, FI. Foss. Alask., p. 36, PI. in, tig. 13. 

Neniltschik; H. Faruhjelm. 

^Fl. Foss. Arot. Vol. i, p. 118, PI. xvi, tig. 4. 

Proc. N. M. 94 15 
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COIJNACK.E. 

NVSSA AI?CTlCA,f II m-, 

Nat. Mas.. Vol. 1SS2 (l-SHM), p. 147; (4'r.t, and Tert. 

Kl. p. 2(il. 

Uii^a Island; Dr. William H. Dali. 

COKNI S ()L‘BlFKlt‘A, II 

Li08<iUEunux, I’l'ov. F. 8. NjiI. ISIns., \^>1. \ , 1S,S2 (ISSII), ]>. MS, I’l. x, tig. 6; 
C^’et, and Tert. V\., j*. 21)2. 

Cook Inlet; Dr. William II . Dali. 



Alv‘ALlAOK.P^. 



HKDKIFV AFKICFLATA, Hoor. 

IIeeu, FI. Fo8s. Alask., ]>. Md, 1*1, ix, ti^. d. 

Port Graham: II. Fiiruhjelm. 



()NA(;KA(’P.K. 

rnAFA KOlv’FAUS, ll4^i«r. 

Heki:, FI. Foss. AlasK., \\. 2S, I’l. \ ni, tii;s. D-ll. 

Port Graliaiii; 11. Purnhjelm. 

II AMAiAIKIdDAGK.K. 

F1C,HT1I)AMI;AK’ FIIR0|’J<:FM, A1. IMaan. 

IIeek, FI, Fos.s. Alask., )>. 2a. IM. ii, fi^:. 7. 

Port Graham; IP Fnrnlijehn. 

PDSA(’tPP. 

SPlIt.KA ANDKU’SOXI, lleoi 

IIeek, FI. Fotss. Alask., p ;i!k I’l. mu. ti^ 

Port Graliain ; 11. k ni nii jehn: 

The ahinity Of this speri(‘8 is the <x. f4>mvniosa^ of the 

Eastern United States. 

j'KIlNl.S ^ AiaA.r>lLls, Nfvhvri v 

NEWirnanrY, T’/riro.- F. 8. Xai. ■AIuV., A'ol. lVs2 p-. Von; Plate's.. PI. Li.r, 

fijuj.s. vI-.V, 

Oook Inlet; Capf:. Hifwanl^ S. 

“Leaves slKTrf itetiolpd,* r<’Vy variable in farm; la^mitjolatc or hroadl5" 
lanceolate, to iih'hes lon^* by 1 to 2 liiHn’s wide; aeumiiiafe at the 
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summit, wedge sliaped at base; margins tliickly set witli minute, acute, 
appressed teetli.*' — [N ewberry.] 



SAPINDACE.E. 

ACER MACROITERUM, Hoer. 

Heeh, FI. Foss. A}ask., p. 37, IM. i\, figs. 7-5J. 

Port Graham; II. riirulijelin. 

ACER TRILOBATIIM FRODlTCTUxM, (A 1 . Bruiin) ITeor. 

]‘late IX, fig. 3. 

Herendeeu Bay; Cliaiies II. Townsend. 

The single leaf figured is the only one found in the eolleetiou tliat 
can be referred to this species. It is a small leaf about 3 cm. long and 
2v) cm. wide, and agrees very closely with some of the figured European 
specimens referred to this form. It is, for example, especially like figs. 
5 and 6 of PI. oxiY and fig. 7 of PI. cxv of Ueer’s FL Tert. Heli\ 
These are small leax^es with short lateral lobes and a prolonged central 
lobe. The margin is cut by shari) irregular teeth and the nervation, 
as nearly as can be made out, agrees ])eifectly with the European 
forms. 

ANACARDIAt^E.E. 

RHUS FRIGIDA, new speeies. 

Plate IX, fig. (». 

Leaflets firm, thickish, broadly lanceolate in outline, rounded, heart- 
shaped at base, bluntly acuminate at apex; margin sparingly toothed 
above the middle, teeth pointing npwaid; midrib distiind, straight; 
secondaries 7-S ]>airs, alternate or subopposite, emerging at an angle 
of 50^, camj)todrom(‘, arching in regular bows just inside tin* borders, 
and thus joining the one m*xt above; nervills pereurreiit, usually 
approaching a right angle to the midrib, but some also at right angles 
to the secondaries in the lower part of the l(*aflet; finer nervation 
obsolete. 

Ilerendeen P>ay; Charles II. Townsend. Type, No. 3734, U. S. N. J\I. 

The leaflets of this s])ecies vary in size from 3*5 cm. to 5*25 cm. in 
length and from 1*25 cm. to 2 cm. in width. They are all l)roadly 
lanceolate in vshape, with few t(*eth above the middle, and well marked 
cami)todrome nervation. 

These* leaflets were at first suppos(*d to belong to what has been 
described as Frihrivus IJerfnrleenmsiSj n. sj)., but after careful consid- 
eration they have been separated. They ditfer from the above species 
ill being much narrower, lanceolate in fact, with a heart-shaped base, 
and the secondaries emerging at a more aeute angle. The characters of 
the nervation and arrangement of teeth are precisely the same in both. 
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A larger series (the i)ieseiit siieeies is represented by three and the 
Fraxinns by only two specimens) might show them to approach more 
closely than now appears to be the case. 

T1 1 e fossil species that they approach most closely is Khun Merianlj 
Ileer,* from the Tertiary of Switzerland, from which it is almost 
impossible to distinguish them. The outline, shape of the base, and 
nervation are the same, almost the only difference being in the teeth, 
and even this is but slight. Ordinarily tliis would by no means be 
considered a character of sultieient weight to separate species, but 
unless they agree in every particular it seems to me that the ante- 
cedent iirobabilities are greatly in favor of plants so widely separated 
geographically being different. I have therefore assumed that the 
plant from Ilerendeen Bay is very closely allied to but specifically 
distinct from the one from Switzerland. 

Among living si>ecies Rhus friglda is not greatly unlike some of the 
leatl<‘ts of tuphnia^ L., ]>artieiilarly the terminal leaflets. It is also 
quite like some of the leaflets of 7v. glabra^ L,, esiiecially a form in the 
National Herbarium from Deer Park, Lower Arrow Lake, British Co- 
lumbia. These are slightly heart-shaped at base and have the same 
general outline, but the teeth aredarger and more irregularly placed 
than in the fossil. It would seem that this form of 7t. glabra might 
well be the descendent of the species that inhabited arctic countries iu 
Eocene or Miocene time. 



YITAOE.E. 
yiTlS CRENATA, Herr. 

Heek, FI. Foss. Alask., p. 3li, PI, viii, lig. H. 

PortGiaham; H. Furuhjelm. 

A^ITIS ROTFXDIFOLIA, Newberry. 

NEWiiEHKV, Proc, r. S. Nat. ]Mus.. Vol. v. 1882 (1888), j). 518; Plates, PI. u, lig. 

2; LI I, tig. 3. 

Admiralty Inlet; Capt. Howard, F. S. Xavy. 

‘HA‘af broadly rounded or subtriaiigular in outline, cordate at the 
base, with an acute point at the summit and at the extremity of each of 
the angles; interm<‘diate portions of the margin coarsely and bluntly 
toothed; strongly three-nerved ; tertiary nervation distinct and flexu- 
ose.” — [X ewrerry.] 

CELASTKACILE. 

EL.EODENDRON HEEVETICPM, Heer, 

Lesqueuecx, Proc. P. S. Nat. ^his., Vol. \ , 1882 (1888), ]». 449, PI. ix, tig. 4; 

Cret. and Tert. FI., p. 2U8, 

Coiil Hiirbor, Uiigii Lslaiid; Dr. William H. Dall. 

’ FI. Tort. Holv. iii, i>. 82, PI. oxxvi, ligs. 5-11. 
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(’KLASTKTS UOKEALIS, Heei. 

Hekh, FI. Foss. Alask., p. 37. PI. x, tig. 4. 

PortGrnliam; TT, Furiilijelin. 

ILEX INSIGNIS, H.MM*. 

Hkkh, FI. Foss. Alask.. p. 37, PI. x, tig. 1. 

Port Graltaiti; H. Fiinihjelm. 

PtllAMNAC^E.^:. 

ZIZYPITFS TOWNSENDI, now 8]>ecies. 

PI. IX, tigs. 8, 9. 

Leaftbiii, elliptieal-lauceolate in general outline, rounded or slightly 
heart-shaped at base, extending above into an aciimiiiate aiiex; petiole 
slender, 9 nim. long; margin of leaf cut into immerous sharp, usually 
outward-pointing teeth, which are separated by rounded sinuses; three- 
ribbed from the base; midrib straight, lateral ones of the same size as 
the midrib, equally dividing the distance between it and the margin, 
and, curving around, enter the apex; finer nervation obsolete. 

This fine species, which I take pleasure in naming in honor of the 
collector, is well shown in the two figures given. The leaves appear to 
have been thin but firm. They are narrowly elliptical in outline, with a 
rather slender petiole about 1 cm. long. In size they vary from 3*o cm. to 
5 cm. in length and from 1-5 cm. to 2*2 cm. in width. They arc well 
characterized by the teeth and the three ribs of equal size from the base. 
Figure 9 difiers from all the others in having a very thin fourth nerve 
outside of the prominent ones. Unfortunately, nothing of the ultimate 
nervation can be made out. 

This species approaches closely to the living Zhijphns Japonica, 
Thunbg., of Japan, which difiers in being less regularly elliptical and 
in having only weak teeth. 

Among fossil species this species has many that aie seemingly 
closely related. It is, for examiile, very similar to Z. sen'iilatiiSy Ward, * 
from the Fort Union Group, near the mouth of the Yellowstone Fiver, 
Montana, which difiers in being broader, with finer, more nnmeious 
upward-pointing teeth. Prof. Ward’s species also shows a tendency to 
be five-nerved by the addition of slender nerves outside of the more 
prominent ones. Z. cbwaimmoides, Lx.,t from the Green River Group 
in Colorado is also similar, but difiers in being wedge-shaped at base, 
Avith fewer, sharper teeth. Some of the forms of Z. Ung.,t 

are quite suggestiveof this species, and difi'er in being wedge-shaped at 
base, Avith fewer, sharper teeth. Z. hyperboreus, Heer, § from the Miocene 
of Greenland, which might be expected in Alaska, is not particularly 

*Types of the Laramie Flora, p. 73, PI. xxxiii, ti<;s. 3, 4. 
t Tert. FL, p. 277, PI. lii, tigs. 7, 8. 
t Of. Pilar, Foss. FI. Susetlaua, p. 107. PI. xiv, tig. 14. 

^ FI. Foss. Arct. vii, p. 130, PI. lxvii, tig. 6. 
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clos(‘, as it (litters in beini;’ much broader, ^vitll an acuminate apex and 
live nerves. Z, Les(piereux,* from the Post-Laramie beds of 

Colorado has similar teeth, l)ut ditters in being mueli broader and in 
having live nerves. 

The s])ecies is rejn’esented by about half a dozen specimens in a 
fairly good condition, except as relat(\s to the finer nervation. 

Herendeen Bay; Chas. 11. Townsend, for Avhoni it is named. Ty]>e, 
No. 3705, r . S. X. M. 

PALirmiS C(3L()MBI, He or. 

Plate IX, fi«r. 2. 

Herendeen Bayj Clias. *11. Townsend. 

The only specimen of this species is the one figured, which agrees 
closely with certain of the examples figured in the Arctic FloruA The 
figure here referred to agrees almost exactly in size and nervation with 
oui‘ specimen. Fig, 4 of the same plate is also similar, being onl}^ much 
larger. 

T1L1ACE/3L 

TILIA ALASK ANA, H e e r . 
llEEH, FI. Foss. Alask., p. 30, lU. x, ligs. 2, 3. 

Port Graham; 11. Furuhjelm. 

MAtfNO LI AGILE. 

MAGNOLIA XORDENSKIOLDl, Heer. 

Lesqueiieux, Proc. r. S. Nat. Vnl. v, 1882 (1883), j). 448, PI. x, figs. 7-9; 

Cret. ami Tert. FL, p. 202. 

Chigiiik Bayj Dr. Wm. H. Dali. 

iniVLLITES AKCTICA new species. 

Plate IX, ligs. 10, 11. 

Leaf thick ish, firm, approaching deltoid in general outline;, deeply 
heart-shaped at base, 5- (possibly 0-) lobed, or 3-lobed, with the termi- 
nal larger lobe again 5- (possibly 7-) lobed; lower lobes at right angles 
to the midrib, above them being a central lobe which is provided with 
five (or seven) smaller lobes; margin all around pro Added with coarse 
blunt teeth; midrib straight, thick; secondaries, 4 pairs, the lower pair 
at right angles to the midrib or falling a little above or below a right 
angle; upper pairs at an angle of 45°^ jiH entering the points of the 
lobes; lower ]>air of secondaries provided Avith about 5 pairs of terti- 
aries, Avhich either enter or send braindies to the teeth; upper secou- 
daries sending out as many branches on the outside as there arc teeth; 
nervills mainly percurrent, forming regular (piadrangular areas betAveen 
the secondari(^s and tlndr branches; finer neivation mostly obsolete. 

The collection contains numerous specimens of this a cry interesting 
plant, some of them being nearly perfect. The largest specimen appears 

^Tert. FI., p. 275, PI. ii, figs. 10-14. 
f FI. Foss. Aict. I, PI. XIX, fig. 3. 
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to luive been 10 cm. or more long ami G or 7 cm. wide. The smaller 
examples appear to ha ve been about 8 cm. in lengtli and nearly or <piite 
S cm. in width^ as measni ed at the points of the lower lobes. As stated 
above, they are 7 to 0 lobed, or, with two prominent lower lobes and a 
central or terminal lobe, that is again provided with 5 or 7 smaller lobes. 
The leaves are deeply li(*art-shaped at base, with the lowei* lobes usually 
at right angles to the midrib, or in some cases falling below, but rarely 
rising above, a riglit angle* The upper S(M*(nidaries, which all enter 
lobes, so far as can be made out, an^ at an angle of about 45^. They 
are op])Osite or snbopposite. The margin all around is provided with 
coarse, rather blunt teeth, which an‘ entered by the tcrtiaries or theif 
branches. 

I am unable at the inesent time to refer these leaves generically with 
any degree of satisfaction. They have, it is true, a vague resemblance 
to a considerable number of well-known genera, but when these are 
carefully iiivestigaK>d th(‘ fossil h‘aves are excluded from them for one 
cause or another. The leaf shown in fig. 11 is quite unlike the other 
more typical form, being less heart-shaped at base in having the lower 
lobes at an angle of about 20^, they being also more pointed and with 
smaller teeth; the general character, however, is the same. 

Figui e 11 is very much like Acer irllohatnm lyatens, Ileer, FI. Tert. 
Ilelv., Ill, pi. tig. II, blit dilfers in tlu‘ nervation, there being no 

nerve running up to and forking umler the principal sinuses, a well- 
known charactei'in Acer. The teeth also differ, as also does the termi- 
nal lolie. 

It has been suggested that this may represent an extreme, or anom- 
alous form of Gori/lns MaeQuarriL a very variable species well known to 
be common in arcth; countries, es]>ecially Alaska. The base of the 
larger specimen (fig. 10) does have a strong likeness to some of the 
forms of this s]>ecies, but the lobation is much more lu’onounced than 1 
have ever observed and, moreover, the hol ders are merely toothed and 
not doubly serrate as are the margins of 0. JIacQnarrii. 

It has been also suggested that it may belong to Vitis, and it has 
something of a Vitis like apiiearance, but it does not appear to me to 
approach close enough to any S])ecies of this genus known to me. I 
have therefore adopted the uon-conimittal name of Phyllites, and can 
only express the hope tliat someone may be able to more satisfactorily 
deterinine it. 

Herendeen Bay; Chas. H. Townsend. Type, Xo. 37GG, U. S. iS". M. 
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Dlxtrihnilon of ihe fonxil flora of ^Uasha, 



Sjiccie.s. 



l>i.slribntion in Ala.ska. 

I 



^ ^ y. 

"x* "H 



I 



Cboinlrili'S lilicilbnnia, Lx X 

Chbiulritns Jleeri, Eicinv j... 

Eqiiisetnin globulosiini, JjX — 

Calaniite.s ambi^iuis, Eichw X 

I’ecoptnris ilentlculata, Ileer X ... 

Pteris Sitkensia, Ileer ' j 

Osmnnda Dorosclikiana, Gbjn> 

Aspidimn (Krstedi, Ileer X 

A.sjdeiiiiun Eoersteri, Deb. and Ett j X 

A s]>lenium Dickson ianinu, Ileer X 

Piniis StaratBchini. Hcer j X | 1 

IMinis sp . 



i? % 



Sequoia Langsdorfii <Urougn.) 

Sequoia .sj)inosa, Newby j — 

Taxed iinii di.st.niioceuum, Heer X 

Taxodiuin Tina,jomin, Heer X 

Taxodinin Tinaionim var., Eieliw I ' 

Gl.yi)toa(rol)iis Europiens, Brungi'nart j X 

Taxitea \)liiki, Heer | 

Tlniites Ala.skana, Lx 1 






X 



(iiiikgo niiiltinervis, H<‘er 

Ginkgo adiaiitoides, Heer 

Baiera paliuata,( Unger) Heer 

Picea Sitcliensis, Carr 

Tauga Mertenaiana, Carr 

Cupre.sainoxylon erraticnni, ^lerck* 

Pinites i>aunouicns, (Ung.), (5bp])erl 

Pityoxylon ina^quale, Felix + 

Zainite.s Alaakana, Lx i X 

Podozamites latipenuis, Ileer X 

Phragmites Alaakana, Heer L.. 

Poacite.s tenue-atriatus, Ileer 

Carex servata, Ileer 

Carex .s]> 

Sagittaria jmlchella, Heer.. 

Sagittaria ap 

liites Alaakana, Lx 

Populu.'^ la tier, Al. Braun .. 

Populus glaiidiilifera, Heer 

Poqulns balsainoidea, Ileer. 

Po]>ulua Zaddaclii, Heer 



T 



X 



I 



Poi)ulna leucopliylla, Ung 

Poi)ulu.s arctica, Heer 

Popnlus Pieliardsoni, Heer 

Salix varians, (idpi) 

Salix inacro]>liylla. Ileer 

Salix Lavaferi'. Heer 

Salix llicana, Heer 

Salix integra, Gdpp 

Salix iniuuta, n.sp 

Fagu.s Autipofii, Heer 

Fagu.s maeropliylla, Ung 

Fagu.s Feronia'., Ung 

Fagu.s Dencalionis, Ung 

(.’astanea Ungeri, Heer ' 

Quercus pseiuloc.astanea, Gdpp 

Quercus Fnruh.jclnii, Ileer 

Quercus i)andurata, Heer 

Querens Cliaini.saoni, Heer 

Quercus Dallti, Lx 

Corylus Mac Quarrii, (Forbes) Heer 

Corylus Mac Quarrii, var. maeropliylla, Heer 

* This species is extra- limital. 

IThis species comes I'roiu south of Damnlkii, in soiitbeastern Alaska. 
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J>i8lrihu1ion of the fo88il Jivra of Ahinla. 



Geological distributiou outside of Alaska. 
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lieiiiark.s. 



X ...j Vuiicoiivor, Naiiiauio. 



bays. 



Mainly Miocone. 
Abundant in European 
Miocene. 

aiuly EppeiAI iocene. 
Common in European 
Miocene. 



Mainly Miocene. 



Mainly Upper M io<'ene, 
Oio’c found in Silesia. 



... Island of Mull. 
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lUfilrihidion of the fosail Jlora of Ala>sha — (kiiitinued. 



Spreads. 



Distriluition in Alaska. 



C'arpiiius giMialis, Un<f. 



Alnus Kefer.steiuii, l^u<:cr- 



Alnns Kefersteiui var.,neer . 

Alims Ahiskaua, Lx 

Alims gran (li folia, Newby --- 

Alims eorylifolia, Ni^wby 

Alims rubra, lioug 

Betula ])risca, Ett 



Betula gramlifolia, Ett. 



Betula Alaskana, Lx 

Myrica banksia*foli.i, Uug 

Myrica ensjudata (Lx.), I)n 

Alyrica praniiissa (Lx.), Kii 

Myrica vindobouensis, (Ett.) Jleer.. 

IMataniis iiobilis, Newby* 

Jnglaiis acuminata, Al. Br 



a I a 

^ I )-* 

I ' 



tL ■ fcC 

o ! 'A 



X X 



.1 X 

. X 



Jnglaiis nigella, Ileer 

Juglans picroides, Heer 

Jnglaiis \Voodiana, Heer 

Juglans Townsendi, u. sp 

Fieiis Alaskana, Newby 

Fiens iiienibranaci'a, Newby . 
Planera l^ngeri, Ett 



Ulmiis pliirinervia, I^ng . 



Uliniis sorbifolia, Goi)p«*rt 

Hiosiiyros stenosepala, Heer 

Hiospyros Alaskana, Scliimper. 

Diospyros anceps, Ileer 

Fraxiniis Hereiidernensis, n. sp 

Andromeda Grayana, Heer 

VaciMninm Friesii, Heer 

Vac< iniiini retieiilatum, Al. Dr . 
Viburnum Nordenskibldi, Heer 
Nyssa aretiea?, Heer 



Corirns orbifera, Heer 

Hedera anriciilata, Ileer 

Trajia borealis, Heer 

Liqnidambar Eropamm, Al. Br 

Spii'iea Andersoni, Heer 

Prnims variabilis, Newby 

Acer inaeropterum, Heer 

Acer 1 rilobatnm jiroduetum, (Al. Br.) Heer 

Kims frigida, n. .sj) 

Vitis erenata. Heer 

Vilis rotnndifolia, Newby 

Elaaxleiidron llelvetieiini, Heer 

Gelastrns borealis, Jleer 

Jlix insigiiis, Heer 

Zizyi»lms Townsendi, n. sp 

Faliurus Colombi, Heer 



Tilia Ala.skana, Hc(‘r 

Magnolia Nordenskibldi, Heer. 
Pbyllites arctica, ii. sp 



■( 



I 



^ From Tojianica beds of Norton Sound (cf. Dali and Harris, Bull. U. S. Geol. Surr., No. 84, p. 246). 
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Distribution of the fossil for a of Alaska — Continued. 



Geological distribution outside of Alaska. 
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lieiuarks. 



Hiii li Bay, Orcas Isl- 
and. Eocene, rare; 
mainly J\liocene. 

Eew Eocene, l)ut mainly 
Ikliocene. 



Few localities in Eo- 
cene, but uio.stly in 
Miocene.. 

Distinctly Miocene, but 
not abundant. 



A ^Sfiocene sj)ecies very 
close to J. rufjom of 
United States" 



Also \'am*onver. 



Veiy abiijjdaut in 
Greenland ]^liocene; 
mainly M i o c e n e in 
other distribution. 

La rgely Miocene in 
Europe. 



Also Vancouver. 



Abundant in the Green- 
land Miocene. 



Laramie ot (-anatla. 
Mostly Pliocene. 



Abundant in the Arctic 
^Miocene. 
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l^XlM.ANATloN oK 11! K TABLE. 

A few words ils to tlie iiiiiiiner in wliioli tlie tahlo was compiled may 
be of assistance in understanding its scojie. I liave given in tlie first 
ten colnmns the distribution of tlie fossil ])lants in Alaska itself. These 
columns also show the ])lants that are confined in their distribution to 
Alaska so far as now known. The remainder of the table is devoted 
to those having a distribution outside of Alaska, with the exception of 
those from ('ape Lisburn. As those belong clearly to a much older 
horizon (Xeo(*omian) about which there is little or no doubt, it has 
been thought unm*cessarv to increase tlu^ size of the table so as to 
show them.* 

The next eight columns are devoted to tin* distribution of the Tertiary 
l)lauts of Alaska in the United States and Jlritisli Columbia. I have 
then selected a number of typical localities in diffei ent parts of the 
world at which jdacesan abundant upperTertiarytloraisdeveloped, such 
as Disco Tslaiid and Atauekerdlnk, Greenland, Sintzbergeu, Saehaliii, 
Sinigalia, G]uiugen, etc. The last three eolunms are reserved for Olig- 
ocene, Miocene, and Pliocene, when the species under discussion is not 
found in any of the selected typical haailities, yet occurs in these hori- 
zons in other localities. 

BISCUTSSION OF THE TABLE. 

The fossil flora of Alaska as presented in this paper embraces 115 
forms. Of this number 1 is regarded as extra-limital and 3 are inter- 
glacial, being found also living about the Muir Glacier. Of the 111 
forms remaining no less than 40 are peculiar to Alaska, leaving 04 
forms having an outside distribution. On removing the 0 s])ecies 
found at Cape Lisburn about which, as i)ointed ouPabove, there is little 
(piestion of age, we have remaining only 55 species or a little less than 
50 ])cr cent upon which to depend for the determination of the bearing 
of the plants on the question of. age. 

An examination of the table yields the following numerical results: 
The Laramie has 3 species, of which 1 is doubtful; the Post Laramie 
beds of Colorado 10 species; the Livingston beds of Montana G species; 
the Fort Union beds IG species, of which 1 is doubtful ; the Green Kiver 
Grou]) 0 species, of which 3 are in doubt; the Mackenzie River 11 
species; British Columbia has 7 species iu the Miocene and 4 in the 
Laiamie, with common to both; California, represented by the aurif- 
erous gravels and allied forinations, has 17 species, of which 3 are iu 
doubt; the Eocene (Alum Bay, etc.) G species; the Greenland Miocene, 
as represented at Disco Island, Atanekcrdlnk, etc., has 20 species; 
the ]\liocene of Spitzbergen 20 S]>ecies; the island of Sacdialin (Siberia) 
23 species; Sinigalia (Italy) 12 s])ccies; the vso-called Baltic Miocene 

^Tho C’apo Lisburn plants will be treated by J*rof. Lester F. Ward in bis forth- 
coming paper on the correlation of the fossil jdants of the Lower Cretaceous. 
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13 species; (Eiiiiigen sjiecies; Olig'oceiie 11 s]>eeies; Miocene 33 
species; Pliocene 15 species. 

By combining’ a iinmber of the above* localities which may lie legiti- 
mately taken together we have vStill more impressive results. 'Tims by 
the combining of the Post Laramie* beds of Colorado with the Livings- 
ton beds of Montana, we have 13 species common to Alaska. The 
union of the Mackenzie liiver and P"ort Union deposits gives 21 s])ecies 
common to Alaska, while Greenland, Spitzbergen, and Sachalin have 
no less than 39 species out of the 55 species from Alaska. This last 
result shows, if we are to ])lace any dep(*ndenee in fossil plants, that 
the tloras of Alaska, Greenland, Spitzbergen, and tlu; island of Sachalin 
are so closely related as to lead to the unavoidable conclusion that they 
grew under similar conditions and were synchronously deposited. The 
localities enumerated show that the eireiimimlar flora at that time was 
practically similar and continuons. 

The coal-bearing beds of southeastern Alaska, to which Dali has 
given the name of the iveuai group, are perhaps best (*xhibited on the 
shores of Kaehekmak Bay, Kenai Peninsula, and Cook Inlet. They 
appear, however, to be widely spread over British Columbia aud over 
the coast of Alaska and its neighboring islands. According to Dali* 
the sequence of the rocks when undisturbed appears to be in descend- 
ing order, as follows: 

1. Soil and Pleistocene heds. 

2. Brown Miocene sandstone, with marine shells, cetacean bones, aud water- worn, 
teredo-bored fossil wood. (Astoria group, Nulato sandstones, Cre])idnla bed.) 

3. Beds of conglomerate, brown and iron-stained, alternating Avith gravelly and 
sandy layers, the hner beds containing fossil leaves of Sequoia and other vegetable 
remains. (Kenai group, Unga beds.) 

4. Bluish sandy slates and shales with a rich Miocene ])lant flora, interstratifled 
with beds of indurated gravel, fossil wood, and lignitic coal. (Kenai group.) 

5. Metamori)hic quartzites aud slaty rocks, illustrating the geologic series prob- 
ably from the Jurassic to the Upper Cretaceous, Avith perhajis part of the Lower 
Eocene. (Chico-Tejon.) 

6. Granite and syenite in massh'e beds, usually without mica and apparently in 
most instances forming the ‘‘backbone” of the mountain ridges or islands, but 
occasionally occurring in intrusive masses. (Shumagin granite.) 

The geologi(*ul nge of these coal-beiiring rocks, from which most of 
the plants enumerated iu tliis paper came, has usually been regarded 
as Miocene. Heer, who worked up the lirst considerable collection of 
plants, referred them unhesitatingly to this horizon, and regarded 
them as the equivalent of the Aliocene beds of Greenland, Spitzbergen, 
theBraunkohl of East Prussia, and the lower Molasse of Switzerland. 
Lesquereux and at first Newberry do not appear to have seriously 
questioned their IMioceue age. Of the 73 species enumerated by 
Lesquereux iu his latest publication on Alaskan plants, 21 are found 
in Greenland and Spitzberg'en ami 31 in the Miocene of other parts of 
the world. These considerations show, as already pointed out under 
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tbc discussion of tlic tnble, that the fossil flora of Alaska is iiisc])arably 
connected with that of the Disco Island and Ataiiekerdluk beds 
of Greeidand and the so-calh‘d Arctic IMiocene of Spitzber^en and 
Sachalin. Whatever is decided, concerning them innst apply with 
eipial force to Alaska. 

Mr. J. Starkio Gardner ap])cars to have been the first to question the 
IMiocene age of the Greenland beds,* or rather of the Arctic floras in 
general. The se(|uence of British Eocene floras is almost nidjroken, 
and in studying them and their relations to the Miocene flora he was 
lead to important conclusions. He says: 

There is no great hreak in passing from one to tlie other (Eocene to Pliocene) when 
we compare them over many latitudes, and hut little change beyond that brought 
about by altered temi)crature or migration. But if Tertiary floras ot difterent ages 
are met with in one area, great changes on the contrary are seen, and these are 
mainly due to progressive modilications in climate and to altered distribution of 
land. Impreceptibly, too, the tropical members of the flora disappeared; that is to 
say, they migrated, for most of their types, I think, actually survive at the present 
day, many but slightly altered. Then the subtropical members decreased, and the 
temperate forms, never quite absent even in the Middle Eocenes, preponderated. 
As decreasing temperature drove the tropical forms south, the more northern must 
have pressed more closely upon them. The Nortlnu n Eocene, or the temperate floras 
of tliat period, must have ])ushed, fr«un their home in the far north, more and more 
south as climates chilled, and at last, in the Miocene time, occiqiied our latitudes. 
The relative prepoinhuence of these ehunents, I believe, will a»ssist in determining 
the age of Tertiary dei)osits in Europe more than any minute eoinparisons of species. 
Thus it is useless to s(*ek in the Arctic regions for Eocene floras, as we know them 
in our latitude's, for during the Tertiary period the climatic conditions of the earth 
did not permit their growth there. Arctics floras of temperate, and therefore Mio- 
cene, aspect are in all probability of Eocene age, and what has been recognized as a 
newer or Miocene facies is duo to tlu'ir having been first studied in Europe in lati- 
tudes which only became fitted for them in Miocene times. 

This change of view as to the age of the so-called Arctic Miocene, as 
proposed by Gardner, has already received considerable confirmation 
from American palcobotaiiists, and wlnle it can hardly be regarded as 
settled, it may be accaqded as extremely probable. 

Dr. J. 8. Newberry, in one of bis latest publications, said :i 

1 cnlled the Fort rnioii Group Miocene because' J idcntilieel it with the plaut- 
bciiring beds of ]\[ackenzio Tviver, Disco Ishiinl, Grce'iiland, etc., of which the flora 
had been studied by Prof. Oswald Ilcer ami was by him called Miocene. I'his flora, 
to which 1 shall again refer, has since been shown by Mr. .1. Starkie Gardner to be 
Eocene. The f\)rt Union flora has many species in cimmion ith the Eocene beds of 
the Island of Mull, Boiirenomonth, etc., and holds nndonbtedly the same position. 

On this same j)oint Sir William Dawson saysrf 

I have, also, while writing out the above notes for iMiblieatiou, received the paper 
of the same author ((Gardner) on the Eocene: beds of Ardtnn, in Mull, and am fully 
coiiflnned thereby in the opinion derived fnuii tin* pajmrsof the Duke of Argyll aud 
the late Prof. E. Forbes that the !Mull beds very closely eoiTes]ioiid in age with the 

* British Eoeeuo hTora, Part i, 187fl, p. S. 

t Trans. K. Y. A<’nd. 8c i. vol. ix. p. 1 of reprint. 

I Trans. Poy. 8oc. Canada , 1S87, p. 3fi. 
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Lai’aiuie. Tlie FUicites Hcbridka of Vorhen is our Onoclca SfusibiUs. Tlie species of 
(AiikyOj Taxus^ Svquoia, and (rhjptoatvobHH eorros]>oiid, nud we have now ]>rol»jibly 
found a Podovarpus, as iiot(‘d above. Tlie Plaianitea Hebridica is very nejir to our 
great Plutaniis iiobilis. Covyhis Mac(^>iuu'rn is eonnuon to both foniiatious, as well as 
Popiihis arciicu and P. Richavd-soni, while many of the other ex<>gens are geiierieally 
the same, and very closely allied. These Ardtnn beds are regarded b}" ISIr. Gard- 
ner as Lower Eocene, ora. little older than the Gelinden series of 8a])orta, and nearly 
of the same age with the so-called Miocene of Ataneherdluh, in Greenland. J)r. G. 
Dawson and tlie writer have, ever since 1875, maintained the Lower Eocene age of 
our Laramie, and of the Fort Union group of the Xorthwestern United States, and 
the identity" of thidr flora with that of IMackenzie River and the njiper beds of 
Greenland, and it is very satisfactory to And that JMr. Gardner has inde])ondently 
arrived at similar conclusions with respect to tlie Eocime of Great llritain. 

Dr. Dali is rather more cautious in adopting the Eocene age of these 
beds. He says : * 

1 have already pointed out the jirobabilit}" that, if ^lioceiui at all, the leaf beds 
of Greenland referred to would be synchronous with that geological epoch during 
which the (dd Miocene warm-water invertebrate fauna of the Atlantic coast ])cne- 
trated as far north as Noav Jersey. 8iuc<‘. that time it is highly imiirobable that any 
temp<^rate conditions, such as the flora v oiild indicate for the Atane ]ieriod, have 
obtaimal in the latitude of Greeodand. In other words, the Greenland beds are not 
later than the old ISIiocene, though this does not jireclude a reference of them to an 
older Imrizon than the Miocene, for during the Eocene also the. conditions in the 
extreme north might have Ikmui favorable to such a flora. 

In Alaska, at Gooks Inlet, at Unga Island, at Sitka, and at Nnhilo, in tin* Yukon 
Valley, wo tiinl tin*, half beds ol'tln*. Kenai grou]) iinimMliately and confoi niably over- 
lain )>y marim* beds containing fossil shells, which arc* common to the. Miocene of 
Astoria, Oregon, ainl to middle and soutlnuai Galifornia. 

It is then certain that the K(*nai h*afbeds immediately jueceded and their de]»o- 
sil ion t(‘riiiiuatcd with the dejiression (pndjably modm-ate in vertical range), which 
enalded the marine JMiocene fauna to spread over part of tin* antecedently dry land. 
Further researches along the Alaskan coast Avill doubtless enable us to determine 
whether the leaf beds themselves are underlain by marine Eocene beds or not. We 
know that the Aucella beds und(*rlie the Kenai series, but whether there are. any 
beds repn*senting tin* marine phase oi‘ Ihc Gocene between them is yet uncertain, 
though very ]u-<d)able. 

What may be consiilercd as reasonably certain is that tin* ]»eriod during which 
in the Arctic regions the last temperate flora flourished was in a geiiei’nl way the 
same for all parts of the Arctic. It would seem highly inpirohabli*. that a tenpierate 
climate shouhl exist in the S]Mtzbergen and not at the sann* time in Greenland and 
Alaska, or vice \ersa. If Alaska was cov(*rt*<l by the sea at this time, we should 
And a temiieratc marine, fauna; if it was <lry land , a teui)»erale flora; ami so with the 
otln*r Arctic localities; and these* indications shoiiM, it would seem, rejiresent an 
identical and synchronii^ phase, of g(*ologieal history in the Arctic regions. 

The distribution and character ol’ this grou]) have been souiewhat fully discussed 
because, up to very recently. authoriti(*s were practically unanimous in referring it 
to the Miocene, a view which can yet be said to be definitely refuted. But when we 
consider how the Eocene Astoria bed is immediately and eonformably overlain at 
Astoria by shales and Sandstones, and that the: latter eonforuiahly and immediately 
in like manner overlif^s the Kenai grouj), it must bo ronci'ded that tlie view that the 
latter is ])robahly of Eocene ag(^ do<*s not appear nnreasonahle. 

Bull. U. 8. (Jeol. 8m vey. No. 85. |). 251. 
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Followiiii? out the argument suggested by Newberry and Dawson, 
tliat is, tlie relation existing between the [ilants of Alaska and ]\lac- 
kenzie River, and these in turn with tlie Oanadiau Laramie and the 
Fort Union grou]), we Iiave important eonfiriuatory evidence. The 
flora of the IMackenzie River beds, as Avorked out by Ileer,**Scbm*ter,t 
and Dawson, | now uundxu’S flO species, and of these no less than 
R3, or 40 per cent, are found in Alaska. The 12 s])ecies common to 
Alaska are not rare or poorly deflned in the Alaskan flora, but are in 
the main well marked and readily determinable forms, most of which 
are very abundant in individuals, as for example Hcqnoia JjangHdovfii^ 
Ta.vodiuni distiehum miocnium^ Olyptostrohm Eitropmis or lingerie 
Cortfhis ]\[acQn(irriij ropnlnn arcticn, etc. A single species, Fteris 
Sitlrnsis, is confined to these two localities, and a number of other 
species, though known by diflerent names, are closely allied, if not 
identical. There can be, therefore, little doubt as to the close rela- 
tionship between the Alaskan and tlie ^Mackenzie River deposits. 

The ]\Iackenzie Eiver flora, as already suggested, is in like manner 
closely related Avith the Canadian Upper Laramie, or Fort Union 
group, as it is called in the United States, about 30 ])or cent ot the 
Mackenzie species being common to the tAvo. 

On turning to the table we find that Ifi of the 55 Alaskan species 
are found in the Fort Union of the United States. By combining the 
species common to the Mackenzie KiA er, (’anadian Upper Laramie, and 
Fort Union, we luiA^e 22 or 23 of these species also found in the 
Alaskan beds. 

Without going further into the subject, Avhicli indeed the present 
state of our knoA\dedge Avill hardly warrant, it is safe to say Avith Sir 
William Dawson that ‘‘There can scarcely be any doubt that the flora 
of the Upper Laramie, of the Atanekerdluk series in Greenland, and 
of the Spitzbergen and Alaskan Tertiaries corresponds Avith the 
Eoceii(‘. of Europe, and is also identical A\dth Fort Union flora of the 
Missouri region, formerly regarded as Miocene.” 

Exclanatiox of Platk IX. 



Fig. 1. Salix jiountn, ii. sp 

Fig. 2 . Pnliiirns Coloiiil>i, Heer 

Fig. a. Acer trilobntnin ]>ro(lnctnin, (Al. Br.) Heer 

Fig. 1. Oorylns M;i<r(jMarrii, (Forbes) Heer 

Fig. o. .Jiigbms ToAvasemli, ii. sp 

Fig. b. Ivhas I'rigiibi, a. sp 

Fig. 7 . Fraxiaas Horendeeaeasis, a. sp 

Figs. S, 9. Zizyi»has Towaseadi, a. s]> 

Figs. 10, 11. Pliyllites aretiesi, a, sp.. 

* FI. Foss. Aret. Abd. vi. 1 Abtli., 8dNr. Beitriige zar iUioceae. FI. v. Nord-Canada. 
t Op, cit. Vol. A’l. 1 Abtli., Itli Nr. llatersat haag ii. toss. Hdlzer d. Arct. zoae. 

tTraas. Roy. Soe,. (’aaad.a. 1889. Fossil plants from Mackenzie and Bow riAers. 



